Studies on the growth of the fetal guinea pig. Effects of reduction in uterine blood flow on the plasma sulphation-promoting activity and on the concentration of insulin-like growth factors-I and -II.
The effects of prenatal growth restriction caused by uterine artery ligation at midgestation has been studied in pregnant guinea pigs. Ligation of a uterine artery at day 30 of pregnancy commonly caused a reduction in fetal growth of greater than 45% by days 40-65 of gestation. This was associated with substantial delays in the development of a number of fetal tissues and in particular that of the skeleton which remained cartilagenous for longer than normal. Hence normally by day 50 of pregnancy clear evidence of epiphyseal ossification in the long bones of the fore- and hindlimbs was present, but in growth retarded fetuses of less than 50% of normal size such evidence was sparce. Delayed skeletal development and the slowing of fetal growth rate correlated well with marked depression of plasma sulphation-promoting activity. Indeed plasma from fetuses that were less than 40% of normal size inhibited sulphate incorporation into pig costal cartilage. This indicated the presence of inhibitory factors in the plasma of such fetuses, an interpretation that was re-inforced by the observation that plasma IGF-II concentrations were 2-4 times above normal. In contrast plasma IGF-I concentration was depressed upto 50% by growth retardation in line with the fall in fetal plasma insulin concentration. The changes in plasma sulphation-promoting activity and of IGF-I are consistent with slowing of DNA, RNA and protein synthesis and of gene expression in tissues of the growth-retarded fetus. The elevated fetal plasma IGF-II concentration provided further evidence that in the fetal guinea pig this hormone has a potentially glyconeogenic action and maintains essential glycogen stores.